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[0056] ©M^gg 2 m. zixmmm 

&mzHt*)oh. #S5 ltefUT*JUriS 

(CfcO. KftSlE? 4^7 £flngi-f !> -I t #T'# 6 . -e?) 

SS2 Hi. ZiX<0-?4 Xtf&kZtUxtf. J&fif)im 

mw.tixm->hzttfx'£z>. 

[ o o 5 7 ] H9ti. isjmitmthgiW3c?>mmBm 

&*Lx»b. &g£im&mw.3ii. mm^s^^7 

«ft€rftoB]|EM6 2*«. 5 6 3 K J: 0 



7) ttm2 0 0 0-2 838 9 3 

1 2 

[0 0 581 i^-tniKfflt-^esti. -tyyxiuy 

^|6]* { HIIsW6 2tf)EHa*t*-C*6*lftLK«LT3« 
[0059] *fW«aj«6 5**. *.y*t*)vy (> 1 tc 

10 -f ) <aJ3 3r«t«»fcfr&»j£§*lT^6. A'if-y Mi 
#*Hr>'^6 6(i. #*f-ISL jg#*hl!. 74 ?n&£1$ 

6 60>«ffi»fc, IMtuyX (BWf) £<£Bo'(tl> 

[0 0 60] ^SS^tiiffl 57-64 c7)Rltffili. ft^ 
Wt^.-K-y hM*^Hry^6 6C^[6lLTV>l>. 

5 5 - 6 4 t tOSCtfriS $ ilT -fe >-»f*/^ 6 1 (C@^ 

20 02K*Jfil4jfe»Kl 6Xtta«SWkft4»II2Ka 
ISl/tn*. -feyt*;^6Ui. 31*Sft6S£7)5£y t ^ 

^eft^ftt. hd*>. wfc&fi^inmiiz-imiptkt 

[006 1] tfeSElE? 4 -V 7 cO|*lfflrtJiffiO 1 .4 P frh 
30 ^P*»4>iMtSfL43tex*^- • rJ-vti. jfet 

in., xx vmrn^y^e 6<7)%3mi£, *ptcw 

[0 06 2] i»J:3t^y hS#?H:>'-9-66t-m 

^ti. «ffwtiii$rS{tTfi^agS5^e^$^ 

40 [0 06 3] ^5lES^ajfflS7-64^[fi]$K$^l»J:t 

frs-tzztiz]:*). zmmwzTt&ix > mm 
[ o o 6 4 ] la i o <± . ■m&im&wm 3 <r>nmcr>m 
miMiz^mm&L- m^^mm^tixm^ 

50 6 1' SrfflliT^*. 3BWL' \zm^hWm>i>m: 
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1 3 

[00 6 5] iy-ffimm^-fes' <i. -ty^rt^ 
^l^]* ^ ^s^Mft6 2• <oiaKtt't*tKSLrv^. &s& 

« 6 2 1 OffilHlK&li , mtf& 9 A* 7 tf*t«fc« 

[0066] $ffiSU-xX7 1 A\ -ty-tMvk/6 1 ' 
fclStSivO**. «SM^>-X7 KOjIfiML' <i. }g 
Mt^' fl»lWI|/C«fc:EXLT^4. Tt^W^diSs 

[00 67] U^rrU-fS^hH-by-f 7 2fi. jg£ 
S^ajffl5 7-6 4' OSWffitWt'feOTfettL' C 

EST**. l J-TTU-(M*}'HI-by^7 2(i. i^h 

tm-tyv 7 2<7)^t«sMu-yX7 i jWrt&sftT^ 
[0068]^ <nnm<mw>±. &z:t tcjtai- s arc 

i:^a^^ J r7*^^r|,3t^tcJ;0. 'J-77M 
1!**MSH: y 7 2 c0*^jft3R^ ffl± t L T ^ 

ioo69] zcoxo fr&jg.mm&M&mz. &&a 

[ 0 0 7 0 ] 0 1 1 <i. «MESHU*aaS113^«l^K 

ftt^s. -fcojt^wssai^fi. -fo<r>*iy*tTt-)vy t> 

^6 1" tcScW&^ftXBlOWt^iXT^S. 
[007 1] ^W^diS 6 5 " li. 2 JWcjWWH: X 
?8 2fc#**i&«nf (0*Ht"f ) <0J; dfciWHSifr 
fc«&RS*lTH*. TtttL" ti. 70)*Wfl 
H5<Ort^ffi8 1CK*al3cLr^-S). $ffll!P>'X8 3 

ii. »«BS^>f-v7(?3ii-«sstf5rtraBS8 it 2 aocayh 

[00 7 2] £*>J:3fc#W&tt. a#m>5K-« 



S) ^M2 00 0-2S389 3 

1 4 

aj«H^* 4 J^»flWffl*TO*«)ia6<?Mi5JI8^ *> «0fcit 
[ 0 0 7 3 ] H 1 2ti. ?ajg^-fb^ai^S3 cOHJS^M 

«it^si itc^§^i»^nt^<i5]tt'*o. &&a 

<witx-hh. set. «HSi'yX8 3fc»8at*4-\* 
io 7<^i-ra«ortfflffi8ifcwrafc:. iffias&siKflfs 

[0 074] jgiiSR*f5 5-9 Hi. S^tESTt* 
R*tffi9 1 A. 9 lB^*,, RSffi9 1 A(irtfflffl8 

K&MMIiZitfiL* KMM9 1 BJirtHB8 l<0fl6<0 

<T)ftmW9 2A(iR|tffi9 1 AlZftLXWihA 5g<9tl 
»fc "CffiM L . fe^a * 4 -\» 7 OliJJf ^ffiO*fI?)F*| 
]i]ffi9 2BfiR0ffi9 1 Bfc*tlT«a4 5*Offl»« 

20 [007 5J l^ffi9 2A!&»<bttW3)h.4S*K9 3liiS 
3iMRSt5 5-9 l<7)SWffi9 1 A-CRWLT2&7C* 
' *MR-b>^-8 2TtSfRL. rt^H9 2B4><aft»$*l4 
Sfetft 9 4 (i^jgSRIt 5 5-91 iOSWS 9 1 B X'KWi 
LT2<^#J1«-feyif8 2"r*S«L, rtfflffl8 1*»4> 
«tWSfti«i«9 5*iajM8RSt5 5-9 l<0Rltffi9 

1 A. Rltffi9 1 B^a3ftLT2<X7cS!^MH£>^-8 2 

i<^0tO3BfflUi. K^2^^-V7cr)rtfflil 
rtffi3S«03o«^tSffi2r-^f^^A'-L)tJ; 

30 [ 0 0 7 6 3 0 1 3 tt . ?ag^-(t^tB^a 3 <0£MW« 

2 vm-mm* s 5- 9 1 tfu <^^t . a - y ( n 

M) )gWIJ^SIt5 7- 1 1 1 {=«R$/1T 

v**. hi 3ti, immmz^xii. i^mmmtam 
W3cmm&?j^7i,zm&m!i]ftzmmi 2iz 
±<mi"C3>&. 3few*i6]M(i. s^a^^^7^4"t> 

[0077] 7- 1 1 1 ORWiBT-fciPMliB 

1 1 20+^Jfflfliaa. 3KttMfc-aLTi^ 

40 4. a^a^-f-V7«rtilrtSgpi?)H-5XBrE±<7)j£ 
«Ra«WN»ff*0j&P" *><»»StS/i4SSiRl 1 3 

ti. 295£%wei±yv-82±iizm!/ei-i>. 

[0 078] «ttt^-f^7«)nffl*l*ltCltXt&*l«I 

[ 0 0 7 9 ] m 1 4 a . flflSHUftffiss 3 o^sicos 

fcffl<WKB**LTV>ft. aS^t^*ga3»i. 01 
50 3«^RWS5-1 1 1 £ffl^S.6T1i. 01 3<7)HS6 
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mm^mix^i. -tiw±yvt>fry 1 i 3<r>± 

[00 80] £R*fS 5-1 1 2te, 3-y#KS*®l 
1 5£*rLTO|>. 1 Stf^MtflMtt 

't*U. ftfa, 3fe«Klc-§cLT^S. »80E*>f*7 
OrtJfJffi?):£t&Dffittf) 1 16 
<±, U>-X8 3^^LT, itfa, «i!Hi«Tfti 2Vdt 

[008 1] C1<0|QS«5JBJB«, SaJBE^^SEBlK 
Stf-ffc. 1(^*4 *7^1^tf)£«<Z>ffl0aHfc£H 

Wre«art-* i t ire* 1 . *s^ti d > 

1. .r t # { T-£ , c c do#«6K <k 0 Pl^fWK^lS<0#^ 

[0082] 01 5(i, j£*aMll40Bi|l*5*l/0* 
4. «!flt4f2, x«- YfM^u— ;n 5tim 

6<i. Xli^Sffll/- ;H 2 1, YNaiHH2 

2. ZttjgfflEU- )V\ 2 3^ixi'Mz^mLX^ 
h. XWftffiZmfal 2 4J2, Xffc£gfflk—/H 2 1 

[0 08 3] Yi$SfflU-;H2 2ll Xfl^SfflU 

/n 2 i(ciasrr4*i*iK:BVTxiiirtri6i»»fti 24 

tH3tS*lTk^. Y«tff|afg»fla2 5tt, Y»^ 
SU-;H2 2(C*rtSixTS»L. Ytt^tffll'-^ 

1 2 20ffiSOY^fiaT"[l^$ix§ J: 5 CftSfftcffi 

[0084] ZWitimm 1 2 6ti, Ytt^fflU— 
;n 2 2fcfi3cL-c«BiB2f[6|fc:i6i3 * ffiatWCYttJnij 
2 5t*rtS*iT8»L. iE^&^Z^S 
ffi«-CY«drift|»»«c 1 2 5t«LTffi*t«tE£Sn 

& j; -j ^znmz^z^mmmmwmm-SLx^ 
b. zwrtmnm 26ii, z«iiii/-;n2 3 

[0085] ZNtfrtiflggW* 1 2 6 OTSSStt. BBSW 
S*3Sfctf53SB2 (02. 3#HB) . 
13 (02. 3#E) . ^^31^12 1 (04#B3) 
IfittWmiktlhWt&l 2 7£ LTJBlSSftTn*. 
S*Sgfctt5*H 2 ffij@E-f UftttggS 3 (i , i <n X 0 

[0 086] 01 6 «i, HlKSS<i4«^WBB6«5 

a» 1 3 1 iraum 1 3 1 icii, w»*»<9 1 

/Ogai 37i^'Jgai 29£tf-U\ *>f-\1ft 



9) ^ffi2 0 0 0-283893 

1 6 

tf-TVU 1 ^HlfeftStilft^ 13 3, iMBHfctt* 

ga2*nB^t&^x*;Mf-fi^i 34, ausiMb 

«asiSlf3**«ait*iB«ft#(XJi«MECft«^> 1 

3 5 , 3ac7Baai«4 *«ai*i-*Kft« 1 2 7xmx 

ttffil 2 7C»LT«W«Cffljl8W>SiiT^*iBJKS 

fcfts-sa 2 . ai0MUftii^s 3^3 ^TcJ^sfiaft 

[0087] znt>mmwi-W8iim 1 3 1 x«£ 
*u fi-§*&gau 3 1 tiiJoasFA^a, aiags 
10 1 3 8taj^sn4. «sjM*asa&i 39a. gmigg 

6tfi*fi®H5fC/U-rS:»lSU'C^*. I/O 

gSl 3 7ii, A/D£tH*§. D/A%Ms££A-. & 

s»u xti, aasetft-r*. 
[0088] ft^Masp 1 3 ui . 3<X7tmm&m^ 

1 3 6 fc|lHEftafi«fll^i:36»A>iftKffi-*l 3 5#ftS! 

20 a, ft*» (0*^^) t«iTO 

[0089] ^ISar-7> 1 N ?g 

ieaMkft4iaf2. ?a«b^m^a3. jtsnMua 
r-y;n cisa$ni,M^^^-v7co+^{aa2r^ 

KStt S ®T£fia Jcift^bttStiSS 3 S: ESolt l> 

so %^tzmzz<nm<v&j§i£mftt&gjmimimw2 
[0090] 02 013, «aat«^-f-vs-w*i,Tv^ 

■C. M"yH»14 It. Hffl3-Kgi5142, 

Xf-Hl'- 3-HSB14 3. l*lffl3-KSl44, 
40 A-rtK»14 5k3!»><5>JBlSS*i6#JW»t^ffl^T^ 

s. fo^-r-vti, -e^iifflfflt'ti, 

^-)T , ftMlA.® 1 4 5 t , 3 — 14 6, flfflrf 

ASi4 7fca&»i5,»jss*ii#*afii*fiiiT^4. c 

[oo9i] znts&fjvitf&mfrbtm&i 
ht,zLtztf->x. m.ftmwx&. -e^as^ti, 

^A-rtiail4 5, rtlffl^«14 7«JfS, ««. 
50 ^BS*^rtgEtC[fi]A^ BSBiflBIOil^ttfBLTffljtt 
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[0092] %Jgttftftlii1f& :£tz. 54 -V£«D£-f 
!>*MIJ:J-HgB14 2, ^-f-r-^- 3-HSI514 3, 
33-Hg?144, a-H3B145. 3-HgU46 



ii?h<Dx\ zKhnn-Ytm.o nm^m -cut 

[0093] ^^niftx*;!^'-^ 

Wfc*4-**ffi (rtBB. 0>BL Piffi) (c4£fc*i*. II 
17(a). <b) li. Wft3t*4*7<BW£**fc: 

iSStffli&K^-ftiSrjSLT^I.. |a]H ( a) teSfflfl* 
JnJRLfci: SO*HiflS3Efl:£iFU 1510 ( b ) t2£#: 

[0094] 017 (a) M^ix&J: #>f HI 
5 1 tf&&tiffl&) ? -f -Vrtffi-CU . M»fc J: * A* 

x*/nf- 1 5 2 wrw • sctb**^< . tommem 

®?aKtift< (15 5) *-»T3Hft.4. ftSW^HifeD 

mmx'H. hi 7 ( b ) t^?fis j: o mmizx <o 
ftmz$mztitzAWkx.^*r- 1 5 3<7)?ib<7)ftim 

^^ftx^/t^'-ti, H 1 5 1 611$ 

owM-TOffi-c^SK. *<o««o«asia«ttfi< (i 

56) fcoTSHii. 

[0095] JBRB«a*«ft< =Srft t . rt«4TMli* 

t£» l r » t osam*qfeH- & . a 2 o 

SflS'hSl^-K-f HI 5 7c0^tiJ«lCi.. Jn^x^A- 

[0096] -icTuac. ;M-fi*i*ffl. rtarafigw) 
tmi x znw.mzznm.ttttft&th z t #im 

mmmzmm^m^mtatiztii. 
[0097] j: 0 zmmme* ■ 



(10) ^2000-283893 

1 8 

■ ism* oZAmmnzmmt. hsbcohssskj: 

[0 098] H3tcjS$*t6SSWi. 4"f*rt*iB£« 

LTj^aentsriBs . ^-f ^n^*w§m\.z-&n\^% 
[ 0 0 9 9 ] ^ -r A'rtaffi^iso^ffiiajK^ttajofc*) 

IRK. H*T-J>^T. l*l*B^i*<?)za«tf$gA { |5lB*tt# 

^"f h Z t ifiXMX'h *). ZCOXo %£mta . H 5 t,Z 
^tih^^f -VlSS-f - 1 1 J; o T 3E£ $ tlX ^ 
S. 

[0100] 06fc*Sh6iaa&Hfcft#Si»i. 

i c j: "3 , -e^^-f ^nm^ikmx'Mmm^ 

[0101] B7fc^Sii6fflaB!Ht#4iiatt. ^-^ 
^rtffi^(c|5]B^C»x^df- tft4-f6 C i: 

40 Vi„ 

[0102] 08lc^$ill)^-f ^^3EgS«i, 

06^$a§gat|5]^<7)^ffl^ 
50 [0103] 09lC^?fL&zag^ib^aigg{i. ;SM 
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WH«*|ftlK:iCW-6BrffiOll«a#tf>aflBWfcS:«l 

aw* <r fc *t* * . 01 s it , aiE^flt^jiQa^ff b 

*lfiJftKffiB**L"CV^. *<0'J>Sfl;*«rifiT , ftiia 

9*=w3fi43Kisi*4. :M-wi3Hc{aB^*t$ft 
[oio4]iai oc*s<tsjB^eft;«ajja{i. * 

-< -^RECo #«<0fflJS3«k*« ifrf Sit A*T' 
3f£^ffi*i. 09tc^$<t6iHftclt^T, fflg 

co i o 5 ] hi i cssiisaflSMkttaj^Bi. * 

iBJJQEfl:*«iajr*ii:*«T***. 01 0fc*S*i4» 
■fcJt*T . iME3MfcS:5EtcflEafc:«HiJ't4 - 1 

*4. 

[01061012. 13t5?Sfl6R»S5-*ffl^ 

Z>Zkt,z£<0. 9^^\m^. Xti. 3f£§s^£@ 
K$*4ii:fcJ:0. *4-Vl*J*ffi<*>£«fcovvT:. * 

[01073014 t*s*i&sflawt*ais!u±. 0 

1 3C*Sn*Jlfii:iai«*««<0Ra«Rlt5 7-t 

W»aja&«Tffi'C**. 09. 10. 12, 13. 14t 

-*^&M$ft4&x*;U^-£lg$$tf. * 4 ■Waft 
[0108] j£3HBfll4tt. U^X^^CfilWtaiB^ 

[01091 ;5M ^8^*4. BB£<7)ji 0 . (iiSif0rt 
J: OffljSLTi^S. rt«ffi*c^KJn&x*/Wf-a*A 

i&%im-x-i&K\ <ra&igii5tt. *-f-w>«K 
t nsmito r> ta-tz t vx-z i mm^ lx \, * 



(11) ^2000-283893 

2 0 

[01101 *<r)l o %mmt. 019(a). ( b ) 
ejp$il4J:5C, majSflT^fc. 019 (a) 

*4. •e«iOK* < ttass*ii2otf53iaB»A. b^u 

£S*A±£#4K1 5 7**flFflELT^4. 019 
( b > *i, j^BMA. B±*>«flMHIillM»TA. TB£ 
*L,TH4. aS^flHTA. TB{4. >*'JgSl 
2 9(cKtt3*lTV>4. IWHC. ft#*yilSft?fc4 

H# (TA-TB) ###ii£ixTV>4. 

[Oiii] £#A£aB$aHi. #4 Fwfiqt^ 
10 L. R^affi&fUSSH&IM Ktf>*<fl#iaw>*S$i: 
JB^ffliE*Srr. 2&^^h&*:^(cj:9f#^ix&ffi 

4. 

[0 1121 |2 1ii, 4 74 

t. i&mtfm5-Jcmmw.z$A,x'^h. ^wiM^t 

1 2c7)-ffi^MLTV^„ JftftSW7 7-f A-2 1 2 

3'Jp<-^ 2 1 3W#M$fLT^|,. 
[0 113] 3U^-^2 1 3*4. SBW7t'(/<- 
30 2 1 2<0*BA»i5>3->'*tJtttSit4JRI8S!t«» • 

u- y x zm ^x h h ^trms<^m z-Aiz^m . 
i')*-?2i 3owt«LhK:aBiaKSMi2 i 4mm 
znx^i. zcDmnt. 9os0Iklt, ®&wm 

5 7-2 1 5K|6l*»3. HOKWS5-2 1 5ti. IB 

[0 1141 0feSRItS7-2 1 5<7)Rltffi (Tffi) 
*4. aj**2 1 7<00K»C,*fc**L-C4 5SOftS2r 

^tltv^4. aBflSRSfa2i4ti9ig^a*s»t 

fc±*«2 1 814, ffitia. tB^lft2 1 7<0HWE»C«t 

40 -at-c^6. @es5it5 7-2 1 5(cti-eo4"C« 

XA2 1 9*4. ±3tW2 1 8Srx7H3tW2 2 0(C(ia 
^7h***aR««ft**LT04. x7F*i62 2 
0*4. ±3ttt2 1 fflr'JXA2 1 91Z 

[0 1151 ->7h5tffi2 2 0*4. ESgSR9fS5-2 

1 stvFiBciogoftwiinacatwt. aw*«2 

2 lfcSSISfl*. A»*M2 2 1*4. W«E^>f^7 
(^) ffifcWiaafttTJfrs. -e^Alt**4. P 

50 T*SflT^4. AW^P*»4>BaKARAf*t«ftJtfia 
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2 1 

fctt»£P' tiWhtlXM. jftPfcjftP* ttt*»» 
14. »«aE^-f-Y , 7tf)+'C*«r*trt I ffli««Bt^'f'V' 

7wrt«fflj&«ssx-r4«na2 2 2fl5»4j-cft6. @e 

SRWS7-2 1 5«W>jiitt. ttttt 7 wras 
4*C4SLhfc:&9. ft£<*>l4aO«PM2 2 2*>« 

to<Z>4 J 'L\6fc:-gt LTV>4. 

[0116] ftajsp* *»^is*s*i.4s»K«-95a. 
A«3t^2 2 1 t,z*rn : %m Y )ftm2 2 3 _lk*4. 

7t»2 2 3(4. ®<KIM$5-2 1 5^4M>,6£5Io 
T^4„ M9fttt2 2 3(49 O^0K^2rSftSO 
±ft*l2 2 4fc:S3»$*l4. R')±3t«i2 2 4tt, ±3t 
H2 18fc-Rl/n>4. 

[0 1 1 7] 5l9±ftSill22 4(4. jSiiaSAMI2 14 
SraaLTj^MHs^2 2 5fcAttt4. 
■9-2 2 5tf5ffittrt«3tfflUVX2 2 6#IES$ttT^ 
4 . **MHr W 2 2 5 <7)S3ftf ^(4. 7* 'J T 77' 2 2 
7£J:i5«NI$il4. 3j^ttHryt2 2 5 1 S* 

2 2 6(4. K«aE^>f-Y'7*><9»it$n4lN'HgC»L 

•5=5r*ffi(4. Ge. S i LTV%4 . 
[01 18]»Wlt-^216tjSyMH:yif225* 
*«LT^4*S»2 2 8U:. lfc<0*W*2 2 9fcK9 
Wt^ilTV*!.. $#2 2 9(4. 01 5<7)BXttffil 2 7 
KHSSfi-CROftJt^*. *Wfr2 2 9fc. 

23itm Y )\mhhx^h. i«2 3in mm 

3S»2 3 2£ftifi-$-S. ffi*Sa82 3 2Ji. BME^KIf 
$5-21 5<0+i£^t«!iWlCA»L. *<0+'l>j&fi 
flK0iI*&-£(c|(BH-4 £ 4 . 

[0 119] Wfflls>X2 leomfi^ y4)V?2 

3 3#EaSiX-0*6. 7-<;W2 33fcl/CHU iaS 

swfcft4jtisaKi2 1 1 *%ni-rft*¥W!!«*aji* 

tf-f. tt«aE^-f-\*73MS!ffltt-4J»«. *WR«2 3 1 

imsM-twmek 232 *aas-it4 t <nimR%ti 

T^4. 

[0120)022 (4. 021 <0gE(c*«;-t4$iJffl)g 
B6WSQS*»E9B«:*LTV*4. ,I<9$iJfJ|lgfi6i4. C 
*ifc«*Six4£Si: tTa*M>2 3 1 tfiIJn$fiT 

^4.6r. HKosiwssEfcSfco-o^. 02 2-t- 

(4. 94 J rW3lT-7A'Ui. 1 &*ZtoX^h. ffl££ft: 

aaiiiiB 3 j&» f> a * s it 1. m-t t*t je-t 4 fflisa»g»t 
<4-fft-o>4. ttajra#<Kv^o*3frj«iBUL mm 

[0121] ay^-^21 3*jMLfeJ»aif-A 
(4. ±7fcH2 18. x7h7tlS2 2 0. Aflt3fctt2 2 1 



12) 8H2 0 0 0-2 8 38 9 3 

2 2 

Z<?)£ 3«rA«t*-At»t*jSP«)j£«rCti. 
*Oi&K#±#-r 4 . .SPcOA&x^^-tea-^lc 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the tire test stand and the tire check 
technique for detecting the defect of the interior, and fault about a tire test stand and the tire check technique. 
[0002] 

[Prior art] The tire has the complicated structure which has the configuration surrounded in respect of the partial anchor ring, 
and was multilayered by **** made from rubber, and metal ****. Such multilayer structure differs by part for a part for a 
ground-plane flank, and a side face flank, and is still complicated. A reliable check needs to be performed into such a tire. It 
is common in a part for a part for a ground-plane flank, and a side face flank, and the check of an important inner membrane 
is important in respect of airtight reservation especially. The homogeneity about thickness and the good nature about 
adhesion with an internal layer are required of an inner membrane. When adhesion with the code layer which is an interlayer, 
and a internal-surface-of-parietal-bone side layer is inadequate, a void does not occur in a layer or the thickness is not 
uniform, bulging arises in a tire internal surface and the phenomenon in which a code is observed from an internal surface 
appears. The prudent check is conducted about homogeneity and good nature. 

[0003] The conventional check technique is based on the skillful examiner's organoleptic test. Rotating a tire, by stroking an 
internal surface at the finger point, the examiner conducts the sight-check which local-changes [ of the tactile-sense check 
which investigates a local swelling, the irregularity of an internal surface, and a pattern ], and observes the existence which 
seems to be different with the naked eye, and is inspecting the fault which appears among the internal-surface section. 
[0004] The persistence time which a limitation is in the continuous time by which the skillful examiner can demonstrate the 
capacity that there is nothing with regret, and can demonstrate the highest check capacity is short. Many examiner is required 
in order to hold check precision uniformly. 

[0005] The physical-properties method of detection of common use like ultrasonic diagnosis and an electric conductivity 
diagnosis and the image-recognition technique of detecting a configuration are locally [ in global area and ] difficult to detect 
the fault section which appears intricately by high-reliability in complicated structure. 

[0006] An establishment of the automated check technique which is replaced with an organoleptics is desired. An 
establishment of the physical check technique which is equal to the highest check capacity by the examiner is desired. 
Furthermore, the establishment of the check technique suitable for the structure with a complicated tire is desired, fault is 
detected without being related to a class, the class of the fault can be distinguished and improvement in the speed of its check 
and distinction is desired further. 
[0007] 

[Object of the Invention] The technical probrem of this invention is to offer the tire test stand and the tire check technique of 
replacing with an organoleptics which were automated. Other technical probrems of this invention are to offer the tire test 
stand and the tire check technique by the physical technique replaced with an organoleptics which were automated. The 
technical probrem of further others of this invention is to offer the tire test stand and the tire check technique of being able to 
classify the class of fault and detecting the presence. The technical probrem of further others of this invention is to offer the 
tire test stand and the tire check technique which were automated and accelerated by the physical technique replaced with an 
organoleptics. 
[0008] 

[The means for solving a technical problem] The tire test stand by this invention consists of the scanner for positioning 
temperature-change detection equipment proper to an inspected tire, the temperature-change grant equipment for making the 
inspected tire generate a temperature chang e, and the optical equipment f or detecting opticallv the heat rav emitted from th e 
front face of an insp ectetLtire. Although afp-mpp rature change does not tell the absolute value of physical properties strictly, 
if is a physical phenomenon in which a physical-properties difference is made to often reflect. A defect of a layer structure 
like a tire becomes relative change of a skin temperature faithfully, and appears. From the skin-temperature distribution by 
the temperature change of the front face, the existence or nonexistence of an internal defect can be checked clearly. Absolute 
measurement of temperature is [ that the existence or nonexistence, the location, and a breadth should just be known as a 
relative difference ] unnecessary. 

[0009] As for the front face of the inspected tire measured, it is desirable that it is an internal surface. In this case, 
temperature-change grant equipment is arranged at the internal-surface side of an inspected tire. Temperature-chang e grant 

equjpment is a heating, apparahis or a cooling system. While temperature-change grant equipment heats partially to afi " 

inspected tire, when the heating position changes, it is desirable to detect the temperature distribution of the time zone when 
a temperature change is intense. 

[0010] Optical equipment detects partially the heat emitted from the front face of an inspected tire. In this case, in order to 
make a temperature change remarkable, it is effective to scan the detection position. Change of a detection position has a 
continuous desirable thing. As for the scanning of a detection position, it is more advantageous to rotate a light optical mirror 
without rotating a tire, the combined use with the mirror and cylindrical lens whose reflector is a flat surface « a line -- a 
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field can be measured in simultaneous and a circular field can be measured in simultaneous by the combined use with the 
mirror and cylindrical lens whose reflector is a conical surface A circular region can be measured in simultaneous by change 
of the focal position of a lens. Simultaneous measurement means non-scanned measurement. 

[001 1] As the heating technique, overall (global-area target) heating is effective. The skin-temperature distribution produced 
by natural air cooling of the tire of uniform temperature distribution when a temperature change arises often reflects the 
internal structure of the tire. Forced cooling which promotes occurrence of a temperature change in time promotes a 
high-speed check. Positive heating is not necessarily required. It can be considered that the tire which has the natural 
temperature of a laboratory before measurement is that by which the spontaneous heating is carried out. In this case, it can be 
considered that positive heating or positive cooling is temperature-change grant. 

[0012] Heating or cooling is positive temperature-change grant. That is, a spontaneous heating, the combination of positive 
cooling, the combination of natural air cooling and positive heating, and the combination of positive heating and positive 
cooling are positive temperature-change grants. Positive temperature-change grant is performed in global area or locally. The 
combination of global-area-heating and cooling, and local heating and cooling can also be performed freely. In such 
combination, time difference can be further given to heating and cooling. 

[0013] Optical equipment is positioned in the internal-surface side of an inspected tire by the 3-dimensional scanner. The 
relative location of an optical detection system and a tire internal surface is important in respect of the detection precision of 
a temperature change, and the temperature-change speed. If a tire type changes, the coordinate position of a 
temperature-change grant system and a thermometry system (optical system) will be changed into the optimum position 
corresponding to the modality by the scanner. 

[0014] Optical equipment changes the detection position, detecting partially the heat emitted from the front face of an 
inspected tire, when this is arranged in the position which ****ed from the mid gear of an inspected tire, a punctiform field 
and a line -- selection of a field, a field-like field, and a whole field is possible by setting change of optical system the 
combination of the lens chosen from a spherical lens, a linear cylindrical lens, and a circular cylindrical lens and the mirror 
chosen from a flat-surface-like reflector mirror and a cone-like reflector mirror constitutes optical equipment — having - 
adjustment of a focal position -- a punctiform field and a line -- selection of a field and a field-like field is still possible 
[0015] When optical equipment is arranged at the mid gear of an inspected tire, the heat emitted from the front face of an 
inspected tire is detected extensively, and the detection position does not change. Optical equipment will be equipped with 
the mirror equipment ****ed between **** equipment, and the caloradiance field of the internal surface of an inspected tire 
and **** equipment, and mirror equipment will possess the slewing gear made to rotate the reflector. 
[0016] The tire check technique by this invention is the check technique of the tire formed from an inside layer and the 
outside layer with thermal conductivity higher than the inside layer, and consists of a step for detecting the amount of heat 
rays of the step which makes an inside layer produce a temperature change, and the heat ray emitted from the internal surface 
of the inside layer in a temperature change. The amount distribution of heat rays corresponds to temperature distribution by 
good approximation. Strict measurement of temperature is unnecessary. The temperature distribution in which a temperature 
gradient appears teach presence of an inconvenient fraction and its existence region clearly, although the absolute value is 
ambiguous. 

[0017] While temperature-change grant equipment heats partially to an inspected tire, when the heating position changes The 
tire check technique according [ it is desirable to detect the temperature distribution of the time zone when a temperature 
change is intense, and ] to this invention the [ of the front face of a tire ] ~ the [ the step for heating 1 local field, and ] - the 
which is distant from 1 local field / on the front face of a tire ] — with the step for measuring the synchrotron orbital 
radiation emitted from 2 local field It consists of a step forjudging the fault of a tire by performing the 1st scanning of 
heating of the 1st part field, and the 2nd scanning of instrumentation of the 2nd part field, the — the [ 1 local field and ] -- by 
setting up the distance between 2 local fields proper, measurement of the temperature of the time zone when change is 
intense is made strict Such distance that is spatial distance is the function of a scan speed. 

[0018] The scanning is continuous. The continuity includes digitized movement. Both scannings are performed with the scan 
speed which synchronized. The suitable means for local heating is laser. The optical system can be made simple by 
constituting optical system so that laser and synchrotron orbital radiation may pass through the same optical-axis top 
optically. Optical system is formed with a lens, prism, a reflecting mirror, an optical fiber, and a VCF. 
[0019] As for both scannings, it is desirable to be carried out two-dimensional. It makes the device of an equipment system 
simple that-dimensional [ of a two-dimensional scanning / 1 ] is performed by rotation of the optical axis of laser, 
and-dimensional [ of a two-dimensional scanning / other / 1 ] is performed by rotation of a tire. As for the separation between 
the 1st part field and the 2nd part field, it is desirable that it is adjustable. The difference of the measurement value of two 
different positions by instrumentation of the 2nd part field is taken. The difference can lessen influence of temperature 
distribution peculiar to a tire. 
[0020] 

[Gestalt of implementation of invention] Correspondence correspondence is carried out and, as for the gestalt of enforcement 
of the tire test stand by this invention, the control unit is formed in drawing. The control unit 6 is formed with the tire 
installation table 1 , the temperature-change grant equipment 2, the temperature-change detection equipment 3, the scanner 4, 
and the signal processor 5, as shown in drawing 1 . 

[0021] a control unit 6 - the tire installation table 1 - receiving - electric - mechanical — the temperature-change grant 
equipment 2 - receiving - electric - the temperature-change detection equipment 3 -- receiving - electric ~ or - 
mechanical -- a scanner 4 receiving -- electric - mechanically, to a signal processor 5, electrically, it is alike, respectively 
and has connected One inspected tire 7 which is a subject of examination-ed is laid in the tire installation table 1. 
[0022] Drawing 2 shows the gestalt of enforcement of the tire test stand by this invention. The rotation axis 8 is supported by 
the tire installation table 1 free [ rotation ]. It is controlled by the control unit 6, and it rotates with arbitrary rotational speed, 
and it stops in arbitrary rotation positions, and a rotation axis 8 may be fixed in the halt position. A rotation axis 8 can 
fluctuate to the tire installation table 1 further. The tire installation base 9 has combined with the rotation axis 8. 
[0023] The movable carriage 1 1 is laid in the top of the installation base 9. A movable carriage 1 1 is movable to 1 shaft 
orientations. The bolt 12 currently supported by the installation base 9 can adjust the move position of a movable carriage 1 1 . 
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Position fixation is made on the movable carriage 1 1 with the roller 13 with which the tire 7 is being fixed to the movable 
carriage 1 1 and which can rotate four bodies. A roller 13 can be rotated on a movable carriage 1 1 to each. 
[0024] A tire 7 can be rotated to a movable carriage 1 1 . The rotation position to the movable carriage 1 1 of a tire 7 may be 
set up freely. The plurality and the brace 14 have started on the tire installation table 1. The suspension of two or more 
X-axes and rails for a Y-axis scanning 15 is carried out horizontally between the - braces 14. The suspension of the X 
shaft-orientations fraction of the X-axis and the rail for a Y-axis scanning 15 is carried out horizontally between a plurality 
and the brace 14. 

[0025] A scanner 4 consists of an X shaft-orientations mobile which moves on X shaft-orientations rail prolonged in X shaft 
orientations, and a Y shaft-orientations mobile which moves on Y shaft-orientations rail which is fixed to the X 
shaft-orientations mobile, and is prolonged in Y shaft orientations, and the Y shaft-orientations mobile is the common use 
means which moves to the arbitrary positions on an X-Y flat surface, and may be fixed in the move position. Such a scanner 
is controlled by the control unit 6. 

[0026] The support crossarm 16 (rail for a Z-axis scanning mentioned later) prolonged in the perpendicular orientation is 
being fixed to the scanner 4. The support crossarm 16 is supported by Y shaft-orientations mobile of previous statement of a 
scanner 4, fluctuates to Z shaft orientations (the perpendicular orientation) which are the orientation which intersects 
perpendicularly with an X-Y flat surface to the Y shaft-orientations mobile, and may be fixed to Y shaft-orientations mobile 
in the arbitrary rise-and-fall position. 

[0027] The temperature-change grant equipment 2 and the temperature-change detection equipment 3 are fixed to the soffit 
section of the support crossarm 16, and it is prepared in it. With the 3 dimension-positional controller of the support crossarm 
16 in which a positional controller is carried out by the scanner 4, the temperature-change grant equipment 2 and the 
temperature-change detection equipment 3 can be held free [ adjustment of the desirable physical relationship over the 
inspected tire 7 ]. 

[0028] The inspected tire 7 is fixed to the top of the movable carriage 1 1 supported by the rotation axis 8 of a descent 
position with a roller 13, a rotation axis 8 is raised, further, the support crossarm 16 is scanned two-dimensional by the 
scanner 4, and the temperature-change grant equipment 2 and the temperature-change detection equipment 3 are positioned 
in the central field of the inspected tire 7. A scanner 4 can adjust the orientation where the temperature-change detection 
equipment 3 goes to the distance over the inside front face of the inspected tire 7, and it. 

[0029] The inside surface fraction of the inspected tire 7 is localiy heated with the temperature-change grant equipment 2, 
and the temperature of the inside surface fraction is changed. The temperature-change detection equipment 3 close to the 
temperature-change grant equipment 2 detects the temperature and its temperature change of the inside surface fraction 
rotated while carrying out a temperature change locally such. 

[0030] Thus, the temperature of the detected inside surface fraction is changed into an electrical signal by the signal 
converter belonging to the temperature-change detection equipment 3, and is transmitted to a signal processor 5. A signal 
processor 5 is changed into the temperature-distribution data which are temperature-change data corresponding to a 
temperature change from change of the electrical signal which received. The signal processor 5 has the function to process 
the input signal. A processor for that is a signal processor of common use which consists of a VCF for reducing an 
unnecessary signal and emphasizing a required signal, an amplifying device, etc. 

[0031] Thus, it is based on the processed signal, and a signal processor 5 evaluates and judges fault of the inspected tire 7. 
The technique of its evaluation and judgment is mentioned later. The rotation of the inspected tire 7 to the 
temperature-change grant equipment 2 and the temperature-change detection equipment 3 is relative, is good, can give a 
rotation scanner to a scanner 4 and can rotation-ax is- ize the support crossarm 16. 

[0032] Drawing 3 shows other gestalt of the tire test-stand enforcement by this invention. The point that the gestalt of this 
enforcement ditters from the gestalt of enforcement of drawing 2 is that the temperature-change grant equipment 2 is omitted 
and degree change grant equipment of equal mold temperature T is prepared instead of the temperature-change grant 
equipment 2. 2nd scanner 4' (the scanner 4 as stated above is hereafter called 1st scanner) is further prepared in X 
shaft-orientations fraction of the X-axis and the rail for a Y-axis scanning 15. 

[0033] The suspension of 2nd scanner 4' is carried out to the X-axis and the rail for a Y-axis scanning 15. 2nd scanner 4' 
consists of an X shaft-orientations mobile which a positional controller is carried out and exercises horizontally on X 
shaft-orientations fraction of the X-axis and the rail for a Y-axis scanning 15, and a Y shaft-orientations mobile which is 
guided at Y shaft-orientations rail currently fixed to the X shaft-orientations mobile, and moves. 2nd scanner 4' is electrically 
controlled by the control unit 6, and moves. 

[0034] 2nd support crossarm 16' prolonged in the perpendicular orientation is supported free [ rise and fall ] by Y 
shaft-orientations mobile of 2nd scanner 4*. 2nd-temperature change grant equipment 2' is fixed to the soffit section of 2nd 
support crossarm 16', and it is prepared in it. 2nd-temperature change grant equipment 2' can be held free [ adjustment of the 
desirable orientation relation to the inspected tire 7, and physical relationship ]. 

[0035] 2nd-temperature change grant equipment 2' is prepared as an all-over-the-districts uniform heating apparatus. Operate 
the 1st scanner 4, carry out the rise-and-fall move of the 1st support crossarm 16, and the temperature-change detection 
equipment 3 is sampled from the inspected tire 7. Instead 2nd scanner 4' is operated, 2nd support crossarm 16* is moved to it, 
2nd-temperature change grant equipment 2' is positioned in the central field of the inspected tire 7, and it controls by the 
control unit 6. by 2nd-temperature change grant equipment 2' Inside perimeter **** which is the inside surface fraction of 
the inspected tire 7 is heated in general equally. 

[0036] By the reverse order, position exchange of 2nd-temperature change grant equipment 2* and the temperature-change 
detection equipment 3 is performed, and the evaluation and the judgment as stated above are performed. Many tires to be 
examined are simultaneously heated in a heating warehouse at the step of the preceding paragraph, one of them is taken out 
from the heating warehouse one by one, and it can lay on a movable carriage 1 1 . 

[0037] Drawing 4 shows the gestalt of further others of enforcement of the tire test stand by this invention. The point that the 
gestalt or tnis entorcement differs from the gestalt of enforcement of drawing 2 is that the temperature-change grant 
equipment 2 is omitted and the local cooling system 21 is formed instead ot the temperature-change grant equipment 2, and 
is completely the same as 2nd scanner 4' and the gestalt of the enforcement of drawing 3 about temperature-change grant 
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equipment 2*. 

[0038] Since a temperature change performs evaluation and a judgment of the inspected tire 7, the temperature grant of 
whether the temperature is positive to the object or it is negative is substantially equal and equivalent. It is desirable to cool 
the inspected tire 7 heated at the last process locally or in whole region with the gestalt of this enforcement. The technique of 
evaluation and a judgment is as stated above. A relative point is also as stated above about rotation. 
[0039] Drawing 5 shows the gestalt of the enforcement about rotation of the tire installation base 9. The drive motor 22 is 
formed in the rotation axis 8. As for the drive motor 22 which is fixed to the tire installation table 1 and supported, it is 
desirable that the variable speed function is given. The movable carriage 1 1 of the previous statement currently laid in the top 
of the tire installation base 9 free [ a slide ] is formed from the symmetrical movable carriages 1 1 A and 1 IB of two bodies. 
[0040] The bolt 12 is formed as a screw-thread shaft for **** 12. The screw-thread shaft for **** 12 has the thread part. The 
thread part is formed in the reverse screw thread by the one side of it, and the other side. It penetrates in coax is to the 
symmetrical movable carriages 1 1 A and 1 1 B, and the thread part of the one side of it ****s and penetrates to one side 
symmetrical movable carriage 1 1 A, in addition the thread part by the side of the direction has ****ed and penetrated the 
screw-thread shaft for **** 12 to other side symmetrical movable carriage 1 IB. 

[0041] When the screw-thread shaft for **** 12 rotates, the both-sides symmetrical movable carriages 1 1A and 1 IB exercise 
for an opposite direction mutually. Thus, the center line of the both-sides symmetrical movable carriages 1 1 A and 1 1 B which 
exercise for an opposite direction is immobility. Once justifying the tire installation base 9 to a rotation axis 8, when the 
screw-thread shaft for **** 12 is driven and the tire of arbitrary diameters is ****ed with a roller 13, the central point of the 
tire is always on the rotation-axis core wire of a rotation axis 8. Such a **** device in which the center position of a tire is 
un-changed can shorten the check time of the tire of arbitrary diameters. 

[0042] Drawing 6 (a) and (b) show the gestalt of implementation of the temperature-change grant equipment 2 shown in 
drawing I . The cylindrical shape-like casing 31 is formed in the temperature-change grant equipment 2. Casing 3 1 is formed 
with the heat insulator. Casing 3 1 is covered with covering 32. 

[0043] The disc-like air area 33 is formed in casing 31 . The disc-like air area 33 is divided at the pause flat surface 35 of the 
****-like fraction 34 of casing 3 1 . The pause flat surface 35 is formed as a set of a line in general parallel to the axial center 
line of the inspected tire 7, and is positioned near the inner skin of the inspected tire 7 in the status. 
[0044] The pause flat surface 35 and the disc-like air area 33 cross at right angles, and is mutually divided by no less than 
two parallel flat surfaces. The reflecting mirror made to reflect light or the heat ray 37 in the two flat surfaces or reflector 
36A, and B have joined. Reflectors 36A and B have countered, can repeat the heat ray 37 in the meantime, and can make it 
reflect. The circular cylinder-like air area 38 which follows the disc-like air area 33 is formed in casing 31. Other reflecting 
mirrors 40 have joined also to the pause flat surface 35. 

[0045] The power supply section 39 is inserted in the circular cylinder-like air area 38. A hole can open in the central region 
of reflectors 36A and B, and the caloradiance field 41 symmetrical with a shaft has penetrated in the hole. The central region 
of the caloradiance field 41 is equipped with the heating element 42. It connects with a power supply section 39, and, 
thereby, a heating element 42 is heated. A power supply section 39 receives supply of power from the external control unit 6 
through electrical wire 43. 

[0046] At **** of the disc-like air area 33, to the caloradiance field 41 and this core, the cylindrical circular lens 44 is 
arranged and it fixes with the setscrew 45 at casing 3 1 . The cylindrical circular lens 44 is an optic strong against the heat 
which bent the cylindrical lens (linear) circular and in the shape of a ring, and was created. 

[0047] The periphery region of casing 3 1 is positioned by the scanner 4 near the inside front face of the inspected tire 7. The 
electrical and electric equipment is supplied to a power supply section 39, and if a heating element 42 (an 
instantiationxeramic heater, a halogen lamp, a xenon lamp, a tungsten emitter, laser, microwave) is made to generate heat 
and the caloradiance field 41 is heated, a heat ray will be emitted from the peripheral surface of the caloradiance field 41. 
[0048] In case it repeats the reflex within multiple times in respect of opposite of reflector 36A and B and passes along the 
cylindrical circular lens 44, the heat ray 37 can give the breadth angle which exists in the radiation orientation to the medial 
axis of the caloradiance field 41, and is emitted from the cylindrical circular lens 44, being converged, and can heat locally 
the inside front face of the angle-of-rotation domain with the inspected tire 7. The inside front face of the inspected tire 7 to 
rotate is heated in a perimeter region. 

[0049] Drawing 7 shows the modification of temperature-change grant equipment 2* shown in drawing 3 . The 
temperature-change grant equipment 2' is completely the same as that of the temperature-change grant equipment 2 shown in 
drawing 6 except for the point of a size. Temperature-change grant equipment 2' is expanded in [ the temperature-change 
grant equipment 2 ] similarity. The diameter of the appearance of temperature-change grant equipment 2' is the parvus more 
slightly than diameter D of the main hole of the inspected tire 7. 

[0050] Temperature-change grant equipment 2* is positioned in general in the central field of the inspected tire 7. With the 
heat ray 37 emitted from the cylindrical circular lens 44 of temperature-change grant equipment 2', the inside surface section 
of the inspected tire 7 is heated in simultaneous, and does not need rotation of 2nd support crossarm 16' for the 
global-area-heating. The check technique of the inspected tire 7 is completely the same as that of it of the gestalt of 
enforcement shown in drawing 3 . 

[005 1 ] Drawing 8 (a) and (b) show the gestalt of implementation of the temperature-change grant equipment 2 1 shown in 
drawing 4 . Cylindrical shape-like casing 31' is prepared in the temperature-change grant equipment 21. Casing 31* is formed 
with the heat insulator. Casing 3 1' is covered by covering 32*. In casing 31', disc-like air-area 33' is formed. 
[0052] disc-like -- an air area -- 33 « ' ~ casing -31 -- ' -- ****-**-- a fraction - 34 - ' - a pause « a flat surface -- 35 -- 
' - dividing -- having -- **** . Pause flat-surface 35* is formed as a set of a line in general parallel to the axial center line of 
the inspected tire 7, and is positioned near the inner skin of the inspected tire 7 in the status. 

[0053] Pause flat-surface 35' and disc-like air-area 33* cross at right angles, and is mutually divided by no less than two 
parallel flat surfaces. The guide plate 52 made to reflect cold blast 51 in the two flat surfaces has joined. The guide plate 52 
has countered and guides the cold blast 51 in the meantime in the radiation orientation. Circular cylinder-like air-area 38' 
which follows disc-like air-area 33' is formed in casing 31'. Other guide plates 53 have joined also to pause flat-surface 35'. 
[0054] The air introduction spool 54 which leads to circular cylinder-like air-area 38* has penetrated casing 31'. The hole 55 
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has opened in one central region of a guide plate 52. The salient side 56 of a cone side configuration is established in the 
central region of another side of a guide plate 52. The cold blast by which the temperature control was carried out with the 
control unit 6 is introduced into disc-like air-area 33* through the air introduction spool 54, circular cylinder-like air-area 38', 
and the hole 55. 

[0055] Thus, it is rectified so that it may be suitable in the radiation orientation in respect of [ 56 ] a salient, and the 
introduced cold blast forms flowing in the radiation orientation among both the guide plates 52, forms the flowing 57 
spouted in general in the radiation orientation from the radial border of disc-like air-area 33', and cools the inside surface 
section of the inspected tire 7 locally. 

[0056] As for the temperature-change grant equipment 21, this very thing may become a heating apparatus. The inspected 
tire 7 can be heated by replacing with cold blast 51 and sending in hot blast. If cold blast is sent after the heating, it is not 
necessary to transport equipment and a tire between a heating process and a cooling process. The temperature-change grant 
equipment 21 can be used as a global-area-heating apparatus, if the size of this is expanded. 
[0057] Drawing 9 shows the gestalt of implementation of the temperature-change detection equipment 3. The 
temperature-change detection equipment 3 is offered as an optical detection system with optical-axis L parallel to the line 
which intersects perpendicularly with the axial center line of the inspected tire 7. The optical detection system is equipped 
with the sensor electrode holder 61 of one. The rotation drive of the rotation axis 62 with the rotation-axis core wire which is 
in agreement with optical-axis L is carried out by the motor for mirror rotation 63. 

[0058] The motor for mirror rotation 63 is being inserted in and fixed to the sensor electrode holder 61 . It is fixed to a 
rotation axis 6 and the mirror for a scanned type detection 64 is attached. The reflector which is a flat surface of the mirror 
for a scanned type detection 64 crosses at the proper angle (in general 45 degrees) to optical-axis L the orientation of whose 
of the radiation is the rotation-axis core wire of a rotation axis 62. 

[0059] The optical detector 65 is inserted in the sensor electrode holder 61, and is attached. The optical detector 65 is formed 
from the spot type infrared sensor 66 and the amplifier like the photomultiplier tube (not shown). The spot type infrared 
sensor 66 is equipped with the photoelectron element which detects infrared radiation, far infrared rays, and microwave. A 
condenser lens (not shown) may be positioned in the front section of the spot type infrared sensor 66. 
[0060] The reflector of the mirror for a scanned type detection 64 has countered the spot type infrared sensor 66 optically. A 
condenser lens 67 is ****ed between the spot type infrared sensor 66 and the mirror for a scanned type detection 64, and is 
being fixed to the sensor electrode holder 61. The sensor electrode holder 61 is connected with the support crossarm 16 or 
the temperature-change grant equipment 2 shown in drawing 2 through the link implement 68. Only the distance it is 
distance ] the grade from which, as for the sensor electrode holder 61, trouble does not arise at rotation of only the distance 7 
for stretch of the link implement 68, i.e., an inspected tire, can approach the inside surface section of the inspected tire 7. 
[0061] Optical-axis line L f of the cone-like flux of light reflected from one point P of the inside inner skin of the inspected 
tire 7 passes along the central point (intersection which the reflector and optical-axis L of the mirror for a scanned type 
detection 64 cross) of**** of the mirror for a scanned type detection 64. The position of the sensor electrode holder 61 is 
adjusted by the scanner 4 etc. such. It reflects by the mirror for a scanned type detection 64, and the light energy and cone 
emitted from point P are condensed by the condenser lens 67. ****** of the spot type infrared sensor 66 is positioned in the 
focal position about point P. 

[0062] Thus, the photo electric translation of the light energy condensed by the spot type infrared sensor 66 is carried out, 
and the photo-electric-translation signal is transmitted to a signal processor 5 in response to a voltage-amplification. Since 
the size of a light energy is the function of the temperature of point P, the photo-electric-translation signal contains the data 
corresponding to a temperature change. 

[0063] By rotating the mirror for a scanned type detection 64, the very small line field with orientation A which intersects 
perpendicularly with the circumferencial direction of the inspected tire 7 can be scanned, and the temperature change of the 
very small field can be detected continuously. Furthermore, by rotating the inspected tire 7, it can scan to the circumferencial 
direction and a temperature change can be detected throughout an internal surface. 

[0064] Drawing 10 shows other gestalt of implementation of the temperature-change detection equipment 3. The 
temperature-change detection equipment 3 is offered as an optical detection system with optical-axis L' parallel to the axial 
center line of a tire. The optical detection system is equipped with sensor electrode-holder 61' of one. The rotation drive of 
titubation shaft 62' with the rotation-axis core wire which intersects perpendicularly with optical-axis L' is carried out in 
vibration by motor 63' for mirror titubation. 

[0065] Motor 63' for mirror titubation is being fixed to sensor electrode-holder 61'. It is fixed to titubation shaft 62', and 
mirror 64' for a scanned type detection is attached. As for the reflector which is a flat surface of mirror 64' for a scanned type 
detection, the orientation of the radiation lies at right angles to the rotation-axis core wire of titubation shaft 62*. The 
titubation axial center line of titubation shaft 62' is parallel to the axial center line of the inspected tire 7 in general. 
[0066] The spherical-surface type lens 71 fixes in sensor electrode-holder 61*. Optical-axis L' of the spherical-surface type 
lens 71 lies at right angles to the titubation axial center line of titubation shaft 62*. An optical detector is inserted in sensor 
electrode-holder 61', and is attached. The optical detector is formed from the linear array type infrared sensor 72 and the 
amplifier like the photomultiplier tube (not shown). 

[0067] The linear array type infrared sensor 72 is parallel to the reflector of mirror 64' for a scanned type detection, and is a 
light sensitive cell to which a photo detector (optoelectric transducer) is located in a line in the orientation which intersects 
perpendicularly with optical-axis L\ The linear array type infrared sensor 72 is equipped with the photoelectron element 
which detects infrared radiation, far infrared rays, and microwave. The spherical-surface type lens 71 is ****ed between 
mirror 64' for a scanned type detection, and the linear array type infrared sensor 72. The function of the link implement 68 is 
as stated above. 

[0068] The gestalt of this enforcement cannot be scanned for every point, but can be scanned per line. Line field P' of the 
internal surface of the inspected tire 7 is mapped as a real image on the optoelectric-transducer side of the linear array type 
infrared sensor 72 by the optical system which consists of mirror 64' for a scanned type detection, and an inspected tire 7. 
[0069] Such a temperature-change detection scanning system can detect continuously the temperature change of the inside 
surface section of the inspected tire 7 per line in the orientation which intersects perpendicularly with the circumferencial 
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direction of the inspected tire 7. Furthermore, by rotating the inspected tire 7, it can scan to the circumferencial direction and 
a temperature change can be detected throughout an internal surface. 

[0070] Drawing 1 1 shows the gestalt of further others of implementation of the temperature-change detection equipment 3. 
The temperature-change detection equipment 3 is offered as an optical detection system with optical-axis L" which intersects 
perpendicularly with an axial center line. The optical detection system is equipped with sensor electrode-holder 61" of one. 
Optical detector 65" is inserted in sensor electrode-holder 61", and is attached. 

[0071] Optical detector 65" is formed from the two-dimensional infrared sensor 82 and the amplifier like the photomultiplier 
tube (not shown). Optical-axis L" lies at right angles to the inner skin 81 of the periphery section of the inspected tire 7 in 
general. The spherical-surface type lens 83 is ****ed between the inner skin 81 of the periphery section of the inspected tire 
7, and the two-dimensional infrared sensor 82. 

[0072] Such optical system is in agreement with a usual camera. The average temperature of the angle-of-rotation domain 
with the inner surface section of the inspected tire 7 is detected, the local domain which is the detection domain is expanded 
two-dimensional compared with the thing of the gestalt of implementation as stated above, and the gestalt of this 
enforcement is suitable when mainly inspecting the pars basilaris ossis occipitalis of a tire. 

1^073] Drawing 12 shows the gestalt of further others of implementation of the temperature-change detection equipment 3. 
The structure is completely the same as that of it which is shown in drawing 1 1 , and that of the temperature-change 
detection equipment 3 is completely the same as that of it the arrangement relation to the inspected tire 7 is also indicated to 
be to drawing 1 1 . Furthermore, 1 set of penetrated type reflective mirrors 91 are ****ed between the spherical-surface type 
lens 83 and the inner skin 81 of the periphery section of the inspected tire 7. 

[0074] The penetrated type reflective mirror 91 has the reflectors 91A and 91B which intersect perpendicularly mutually, 
reflector 91 A counters the half side of inner skin 81, and reflector 91B has countered other halves side of inner skin 81. Inner 
skin 92A of one side of side **** of the inspected tire 7 inclines with the tilt angle of 45 degrees in general to reflector 91 A, 
and inner skin 92B of other one side of side **** of the inspected tire 7 inclines with the tilt angle of 45 degrees in general to 
reflector 9 IB. 

[0075] The heat ray 93 emitted from inner skin 92A is reflected by reflector 91A of the penetrated type reflective mirror 91, 
image formation is carried out by the two-dimensional infrared sensor 82, the heat ray 94 emitted from inner skin 92B is 
reflected by reflector 91 B of the penetrated type reflective mirror 91, and image formation is carried out by the 
two-dimensional infrared sensor 82, and the heat ray 95 emitted from inner skin 81 penetrates reflector 91 A of the penetrated 
type reflective mirror 91, and reflector 9 1 B, and they carry out image formation by the two-dimensional infrared sensor 82. 
The gestalt of this enforcement can cover three field sides of the inside internal-surface-of-parietal-bone section of the 
inspected tire 7 at a stretch, and can detect the temperature change of the part field of a reliance wide area. 
[0076] Drawing 13 shows the gestalt of further others of implementation of the temperature-change detection equipment 3. 
The temperature-change detection equipment 3 is replaced with the penetrated type reflective mirror 91 of drawing 12 , and 
is replaced by the total reflection mirror 1 1 1 with a cone (cone) configuration reflector. Drawing 13 is completely the same 
as that of drawing 12 about other configurations except for the orientation of an optical axis to the inspected tire 7 of the 
temperature-change detection equipment 3. Orientation M of an optical axis lies at right angles to the medial-axis core wire 
of the inspected tire 7. 

[0077] The central-symmetry axis of the conical surface 1 12 which is a reflector of the total reflection mirror 111 is in 
agreement with optical-axis M in general. The heat ray 1 13 emitted from arbitrary point P" of approximation radii field N on 
the anchor ring cross section of the inside internal-surface-of-parietal-bone section of the inspected tire 7 condenses on the 
two-dimensional infrared sensor 82. 

[0078] The temperature change of the inside surface section of the inspected tire 7 is continuously detectable per line in the 
orientation which intersects perpendicularly with the circumferencial direction of the inspected tire 7. Furthermore, by 
rotating the inspected tire 7, it can scan to the circumferencial direction and a temperature change can be detected throughout 
an internal surface. 

[0079] Drawing 14 shows the gestalt of further others of implementation of the temperature-change detection equipment 3. 
The temperature-change detection equipment 3 is common in the gestalt of enforcement of drawing 13 in that the total 
reflection mirror 1 1 1 of drawing 13 is used. Optical-axis K of the sensor electrode holder 1 13 ot one is in agreement with the 
center line of the inspected tire / in general. 

[0080] The total reflection mirror 1 12 has the cone-like reflector 115. The central-symmetry axial center line of the cone-like 
reflector 1 15 is in agreement with optical-axis K in general. The heat ray 1 16 emitted from one point with the arbitrary whole 
region of the inner skin of the inspected tire 7 converges on the photo-electric-translation side of the two-dimensional 
infrared sensor 82 which is a very small field in general through a lens 83 (convergence). 

[0081] The gestalt of this enforcement can detect simultaneously the temperature change of the whole region of the pars 
basilaris ossis occipitalis of the inspected tire 7, without rotating the inspected tire 7. Image formation can be formed in the 
shape of a ring, and can detect the temperature change of each point all over the districts in simultaneous with the address of 
CCD. 

[0082] Drawing 15 shows the detail of a scanner 4. A scanner 4 contains the X-axis and the rail for a Y-axis scanning 1 5, and 
the support crossarm 16. The X-axis and the rail for a Y-axis scanning 15, and the support crossarm 16 correspond to the rail 
for an X-axis scanning 121, the rail for a Y-axis scanning 122, and the rail for a Z-axis scanning 123 at each. X 
shaft-orientations mobile 124 is guided, moves to the rail for an X-axis scanning 121, and it includes the move 
positional-controller device inside so that it may be fixed in the arbitrary X coordinate positions of the rail for an X-axis 
scanning 121 . As such a move positional-controller device, common use techniques, such as gearing engagement structure, a 
screw **** device, and a magnetic non-contacted positioning device, are applied, and it gets. 

[0083] The rail for a Y-axis scanning 122 has the coordinate index which intersects perpendicularly with the rail for an 
X-axis scanning 121, is prolonged in the orientation which intersects perpendicularly with the rail for an X-axis scanning 
121, and is being fixed to X shaft-orientations mobile 124. Y shaft-orientations mobile 125 is guided, moves to the rail for a 
Y-axis scanning 122, and it includes other move positional-controller devices inside so that it may be fixed in the arbitrary Y 
coordinate positions of the rail for a Y-axis scanning 122. 
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[0084] Toward the perpendicular orientation, the rail for a Y-axis scanning 122 and Z shaft-orientations mobile 126 cross at 
right angles, and it is guided relatively at Y shaft-orientations mobile 125, moves, and it includes the move 
positional-controller device of further others inside so that it may be relatively fixed to Y shaft-orientations mobile 125 in the 
arbitrary Z coordinate positions of self. Z shaft-orientations mobile 126 is the same on the rail for a Z-axis scanning 123. 
[0085] The soffit section of Z shaft-orientations mobile 126 is formed as a mounting eye 127 in which the 
temperature-change grant equipment 2 ( drawing 2 , three references) as stated above, the temperature-change detection 
equipment 3 ( drawing 2 , three references), and the local cooling system 2 1 (refer to drawing 4 ) are attached. The 
temperature-change grant equipment 2 and the temperature-change detection equipment j move to positions arbitrary of 
3-dimensional system of coordinates by such scanner 4, it is fixed in the position, and each positional-controller device for it 
is controlled by the control unit 6. 

[0086] Drawing 16 shows the gestalt of enforcement of the signal processor 5 shown in drawing 1 . A signal processor 5 
contains the signal-processing section 131.1/0 device 137 and the memory apparatus 12y are signal-processing minded [131 
] from the exterior. As opposed to the mounting eye 127 or the mounting eye 127 which the 135 or 3-dimensional (or 
temperature-change signal) scanner 4 of the temperature signals which the angle-of-rotation position signal 133 of the tire 
installation table 1, the temperature energy signal 134 which the temperature-change grant equipment 2 outputs, and the 
temperature-change detection equipment 3 detect outputs The 3-dimensional coordinate position signal 136 of the 
temperature-change grant equipment 2 positioned relatively and the temperature-change detection equipment 3 is inputted 
into each. 

[0087] These signals are processed in the signal-processing section 131, and the processed signal by the signal-processing 
section 13 1 is outputted to an output unit 138. The physical quantity detection system 139 forms the loop with the control 
unit 6 and the signal processor 5. Including an A/D converter and a D/A converter, I/O device 137 changes into a digital 
signal the temperature signal 135 which forms a position signal and a group, or carries out an inverse transformation. 
[0088] The signal-processing section 131 deduces the temperature-change position where the temperature signal 135 changes 
suddenly from the 3-dimensional coordinate position signal 136 and an angle-of-rotation position signal. The 
signal-processing section 131 is equipped with the calculation section (not shown) which detects the existence of the 
temperature sudden change section of the inspected tire 7, the position of the temperature sudden change section, and the size 
of the temperature sudden change section, and calculates these positions and a size. 
[0089] A control unit 6 controls the tire installation table 1 , the temperature-change grant equipment 2, the 
temperature-change detection equipment 3, and each operation of a scanner 4. The 1st positional controller for a control unit 
6 making in agreement with the center-of-rotation position of the tire installation table 1 the center position of the inspected 
tire 7 installed in the tire installation table 1 In order to position the temperature-change detection equipment 3 in the proper 
position to the inside surface section of the inspected tire 7 which should be heated The 2nd positional controller, The 3rd 
positional controller for controlling the proper position of the temperature-change grant equipment 2 which detects 
subsequent temperature after the temperature of the inside surface section becomes a proper value, It is taking charge of the 
heating-value supply control for controlling the amount of heating which the temperature-change detection equipment 3 
emits proper, and the zero-return control to which the zero return of a motor nervous system and the heating system is carried 
out after a completion of a thermometry. 

[0090] Drawing 20 has illustrated the tire to be examined. Generally a tire has the structure which is different by the 
ground-plane section and the lateral portion, and is equipped with the multilayer structure formed from the rubber tread 
section 141, and the outside code section 142, steel and a code section 143, the inside code section 144 and rubber and the 
inner-membrane section 145 toward inner skin from the periphery side by the ground-plane side. The tire is equipped with 
the multilayer structure formed from the outside rubber section 145, and a code section 146 and the inside rubber section 147 
toward the inside from the outside by the side face side. As for such multilayer structure, between each layer is pasted up and 
joined toughly. 

[0091] Temperature distribution appear as heating energy will carry out ** ON toward the interior from an internal surface, 
if such a tire is heated from an internal surface. The temperature distribution are different corresponding to the difference in 
cross-section structure which goes to the interior from the thickness of rubber and the inner-membrane section 145, and the 
inside rubber section 147, the quality of the material, and a front face. When an air space etc. is under a front face, since the 
air space has low thermal conductivity compared with rubber, heating energy is stored by the surface section, without 
carrying out ** ON toward the interior, and the skin temperature of the reservoir section shows the inclination which 
becomes higher than the periphery fraction. 

[0092] Temperature-distribution method-of-detection: and the outside code section 142 which constitutes a tire, steel and a 
code section 143, the inside code section 144, the code section 145, and the code section 146 are formed by the synthetic 
fiber, and since rubber has different thermal conductivity, it shows the inclination which is different in the fraction with a 
thin wrap inner membrane in those codes compared with the fraction of others [ skin temperature ]. The temperature 
distribution reflecting such a difference inclination correspond to presence of the fault fraction of the tire, its position, and its 
size. 

[0093] Locally or on the whole, the heating energy to a tire is given to a tire front face (a internal surface of parietal bone, the 
superficies, both sides), as shown by the gestalt of two or more enforcement as stated above. Drawing 17 (a) and (b) show 
the skin-temperature change by the fault event of the inspected tire 7. This drawing (a) shows the stem-temperature change 
when heating only a front face, and this drawing (b) shows the skin-temperature change when performing local cooling, after 
heating the whole uniformly. 

[0094] As shown in drawing 17 (a), in the tire internal surface of parietal bone of the field where a void 151 exists, there are 
many reflex and burst sizes ot the input energy 1 52 by heating, and the skin temperature of the field becomes high (1 55), and 
appears. With the gestalt of enforcement of a cooling formula, as shown in drawing 1 7 (b), there is little exudation energy 
from the internal surface of the heat input energy 1 53 stored in the interior by heating by the tire internal surface of parietal 
bone of the field where a void 1 5 1 exists, and the skin temperature of the field becomes low (1 56), and appears. 
[0095] If a heating time becomes long, heating energy will carry out ** ON to the interior, it will be in a saturation state, and 
the difference of a skin temperature will be lost. It is important to perform a detection of the fault under a front face by within 
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a time [ after the heat input and incidence of heating energy / proper ]. After a halt of the input of heating energy, from 
immediately after the halt, it is the temperature-change section generated to the field where a front face is narrow, and the 
heat flow rate of the fraction is spread and the temperature gradient with the fault section decreases. Also in the case of a 
detection of the parvus void 1 57 shown in drawing 20 , it is important to carry out by within a time [ after the heat input and 
incidence of heating energy /proper], . . 

[0096] Thus, after heating a tire front face so that it may fully become constant temperature although it is effective to heat a 
tire internal surface for a short time, and to detect the temperature distribution immediately after it because of the detection of 
the fault event a tire internal surface and near the internal surface, it is effective to cool simultaneously in whole region 
locally and to detect a distribution of a skin temperature immediately after the cooling because of discovery of a fault 
fraction. In this case, especially the thing for which a detection of the fault fraction is also performed to within a time [ after 
cooling / proper ] is desirable. 

[0097] It is clear versatility's of the heat input technique like such local heating and cooling, and heating all over the districts 
and cooling for it to be attained by many equipments as stated above, and to get. Many equipments shown in drawing 2 -4 
also enable the continuous detection of a fault fraction. It is also possible to detect continuously the temperature change 
which performed local heating, changing continuous heating of a tire internal surface and a heating position, and was 
generated by heating. 

[0098] The equipment shown in drawing 3 carries out simultaneous heating of the tire internal-surface whole region, and has 
detected the fault event by detecting a skin-temperature distribution of the tire internal-surface whole region immediately 
after it. The equipment shown in drawing 4 approaches a skin-temperature detection sensor, places a cooling system, and it 
enables the detection of a fault event by detecting change of a skin temperature, cooling a tire internal surface locally. 
[0099] For a detection of the skin temperature of the tire internal-surface whole region While a temperature change is 
generated throughout the internal surface of parietal bone of a tire with temperature-change grant equipment It is important 
that the inspected tire is positioned in the temperature-change detection position of temperature-change detection equipment, 
furthermore, when the detection sensor of a temperature change has the shape of the shape of the shape of point, and a 
straight line, and a field and the temperature information on the internal-surface whole region is not acquired simultaneously 
It is required to measure the temperature change of the internal-surface whole region by a move of only the sensor, a move of 
a tire, and move of both these, and such need is satisfied on the tire installation table 1 shown in drawing 5 . 
[0100] The temperature-change grant equipment shown in drawing 6 can heat the whole region tor the cross section which 
intersects perpendicularly with the hand of cut of a tire to a line, and since a rapid heat flow rate can be produced throughout 
the circumferencial direction of the tire and sudden change of the skin temperature can be generated by rotating a tire or 
temperature-change grant equipment, it can detect notably the differentiation in the property of the tire of the front face and 
its near. Furthermore, by converging heating energy with a reflective mirror and a lens, also about the tire of a different 
diameter, change of the grant energy of a temperature change can be lessened by the internal surface, and the conditions 
which were good to the detection of the fault and were stabilized in it can be maintained. 

[0101] The temperature-change grant equipment shown in drawing 7 can give heating energy simultaneously throughout the 
internal surface of parietal bone of a tire, does not need to rotate a tire and the concerned equipment, and is desirable 
especially in respect of simplification of the concerned test stand, and the enhancement in a check speed. 
[0102] Hot blast and cold blast are used for the tire test stand shown in drawing 8 as a source of heating, and an operation 
equivalent to the equipment shown in drawing 6 by blowing off hot blast can be obtained, and with the combination with the 
equipment shown in drawing 7 , by blowing ott cold blast, it can give a local temperature change by the tire internal surface, 
and can acquire the operation effect equivalent to the equipment shown in drawing 6 . Furthermore, since the blowdown 
nozzle of cooling air is only a guide plate, a miniaturization of the concerned equipment is attained. 
[0103] the line of the cross section to which the circumferencial direction of a tire and the temperature-change detection 
equipment shown in drawing 9 cross at right angles -- the temperature change of a fraction is detectable Drawing 18 shows 
the detecting signal to which proper signal processing was performed. The quadrature axis shows the hand-ot-cut angular 
position of an anchor ring fraction. Discovery of a fault event is possible for the concerned equipment shown in drawing 9 in 
which the miniaturization is possible about the internal-surface whole region by the scanning which is positioned at the 
interior of a tire and meets the inner circumference of rotation of a tire, or the tire of the concerned equipment. 
[0104] The temperature-change detection equipment shown in drawing 10 can detect a band-like temperature change about 
the cross section of a tire. The concerned equipment can detect a temperature change at high speed compared with the 
equipment shown in drawing 9 . 

[0105] The temperature-change detection equipment shown in drawing 1 1 can detect the temperature change of the partition 
with a tire internal surface, without rotating a tire. Compared with the equipment shown in drawing 10 , a temperature 
change can be detected at still high speed. In this case, by applying the lens of a wide angle extremely, when a detection of 
the temperature change of the whole region of the side face and a base rotates a tire or rotates the concerned equipment, it is 
possible. 

[0106] The detection of the temperature change is possible about the whole region of a tire internal surface by rotating a tire 
or rotating the concerned equipment by using drawing 1 2 and the reflective mirror shown in 1 3. In this case, the detection is 
possible by the comparatively large-sized infrared camera about the field where a tire is narrow. 

[0107] The temperature-change detection equipment shown in drawing 14 is crossed to tire inner circumference by changing 
the observation orientation with the same cone-like reflective mirror and same infrared camera of a configuration as the 
equipment shown in drawing 13 , and the detection of the temperature change of the base whole region is mainly possible for 
it. It is desirable to make drawing 9 and the reflective mirror which constitutes the plurality and equipment shown in 10, 12, 
13, and 14 equipped with a cooling system. The cooling can reduce the heat energy emitted from a reflective mirror, and can 
raise the detection power of a tire internal-surface temperature change. 

[0108] The scanner 4 is important because of position doubling of the focal position of a lens, a positioning of a reflective 
mirror, adjustment of the relative distance of them and a tire internal surface, and the positional controller as stated above, 
and such positioning is important also at the point of securing the fixed nature of heat input energy, and is important for 
especially the enhancement in the detection power of a temperature change after all. Furthermore, it is important in order to 
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position parts, such as a reflective mirror, all over narrow space. ^ i 

[0109] The cross section of a tire is different with the position location as stated above. Though heating energy is uniformly 
inputted into an internal surface, as it is shown in drawing 18 , the skin temperature is not uniform. The signal processor 5 
has the function which can take out the differentiation between the skin-temperature distribution detected by the relation 
between a tire type and skin-temperature grant equipment, and the temperature distribution in the case of including the fault 
event of tires, such as a void. . 
[0110] Such differentiation is taken out as shown in drawing 19 (a) and (b). Drawing 19 (a) shows the scanning lines A and 
B which are two by which the temperature is detected, and the void 157 exists on scanning-line A. Drawing 19 (b) shows the 
temperature-distribution curves TA and TB on scanning-line A and B. The temperature-distribution curves I A and TB are 
memorized by the memory apparatus 129. All over this drawing, the difference (TA-TB) which it is as a result of signal 
processing is written in. . 
[01 1 1] the difference ~ the curved intumescence section shows presence of a void and the abscissa spacing of the 
intumescence section shows the size and occurrence position of the orientation of a void The information and data obtained 
by the two-dimensional infrared sensor can detect the temperature-change fraction of a two-dimensional distribution by 
calculation by taking the average which averaged the data in the zone by which the partition split was carried out. A control 
unit can also perform a control of an operation of a **** table, the rotational speed of that, its halt, and a control of the heat 
input speed of the energy related to [ perform various kinds of controls as stated above, and also ] the rotational speed of a 
tire. 

[01 12] Drawing 21 shows other gestalt of enforcement of the tire test stand by this invention. The tire test stand includes the 
optical equipment and temperature-change grant equipment which are temperature-change detection equipment as well as the 
plurality and gestalt of implementation as stated above. With the gestalt of this enforcement, temperature-change grant 
equipment contains temperature-change grant light equipment, as shown in drawing 3 . The temperature-change grant light 
equipment 21 1 contains the optical heat ray emitter. The end of the heat ray lead tiber 212 has connected with the optical 
heat ray emitter. The other end of the heat ray lead fiber 212 is connected to the collimator 213. 
[01 13] A collimator 213 changes the heat ray flux emitted in the shape of a cone into the heat ray beam of the effective 
diameter which has used the plurality and the lens from the end face of the heat ray lead fiber 212. The penetrated type 
reflecting mirror 214 is arranged on the optical axis of a collimator 2 13. It rotates 90 degrees and the optical axis goes to the 
rotated type reflective mirror 215. The rotated type reflective mirror 215 is attached in the output shaft 217 of a drive motor 
216. 

[0114] The reflector (flat surface) of the rotated type reflective mirror 215 has the angle of 45 degrees to the rotation-axis 
core wire of an output shaft 2 1 7. The main optical axis 2 1 8 which received the rotational transform with the penetrated type 
reflecting mirror 214 is in agreement with the rotation-axis core wire of an output shaft 217 in general. The group prism 219 
is attached in the central field at the rotated type reflective mirror 215. The group prism 219 has the double reflex function 
which makes the shift optical axis 220 carry out the position shift of the main optical axis 2 1 8. The shift optical axis 220 is 
parallel to the main optical axis 21 8. It can replace with the group prism 219 and a group reflecting mirror can be used. 
[0115] The shift optical axis 220 receives the rotational transform of 90 degrees by the flat surface of the rotated type 
reflective mirror 215, and is changed into the incident-light shaft 221. Incidence of the incident-light shaft 221 is carried out 
to a field in general right-angled among the inspected tires 7 (periphery). The probe index is shown by P. Radiant point F is 
taken by the position from which only distance delta R was separated from probe-index P. The segment which connects point 
P and point P' is a fraction of ****** 222 which the flat surface containing the center line of the inspected tire 7 and the 
inner skin of the inspected tire 7 intersect. The central point of the rotated type reflective mirror 2 15 is on the periphery 
center line of the inspected tire 7, and is in agreement with the central point of**** of one specific ****** 222. 
[01 16] A part of heat ray emitted from radiant point P ! is on the return optical axis 223 parallel to the incident-light shaft 221. 
The return optical axis 223 passes along the central point of the rotated type reflective mirror 21 5. The return optical axis 223 
receives the rotational transform of 90 degrees, and is changed into the return main optical axis 224. The return main optical 
axis 224 is in agreement with the main optical axis 218. 

[0117] The return main optical axis 224 penetrates the penetrated type reflecting mirror 214, and it carries out incidence to 
an infrared sensor 225. The lens for condensing 226 is arranged ahead of the infrared sensor 225. The carrier lightwave 
signal of an infrared sensor 225 is amplified by the preamplifier 227. The detection equipment like a thermal-type bolometer, 
pyroelectric detection equipment, quantum type photoconduction equipment, photoelectromotive-force equipment, and 
impurity type equipment as an infrared sensor 225 can use with a cooled type and an un-cooling type. The material from 
which practical permeability is obtained to the infrared radiation to which the lens for condensing 226 is emitted from the 
inspected tire 7 is used. Such a material contains germanium and Si. 

[0118] The receptor 228 which receives the drive motor 216 and the infrared sensor 225 is attached in **** 229 of one body. 
It is fixed to the mounting eye 127 of drawing 15 , and **** 229 is attached. The criteria heat source 231 is attached in **** 
229. The criteria heat source 231 emits the criteria heat ray 232. Incidence of the criteria heat ray 232 can be carried out to 
the central point of the rotated type reflective mirror 215 in ordinary state, and it can maintain the temperature near [ the ] the 
central point uniformly. 

[01 19] VCF 233 is arranged ahead of the lens for condensing 226. The optical heat ray which temperature-change grant light 
equipment 21 1 emits is not made to penetrate as VCF 233, but the thing which makes the heat ray which the inspected tire 7 
emits, and the criteria heat ray 232 which the criteria heat source 23 1 emits penetrate is chosen. 

[0120] Drawing 22 shows the gestalt of enforcement of the control unit 6 corresponding to the equipment o f drawing 21 . As 
equipment connected to this, this control unit 6 is the point that the criteria heat source 231 is added, and differs trom the 
control unit of drawing 1 . The tire installation table 1 is omitted in drawing 22 . When the temperature corresponding to the 
signal outputted trom the temperature-change detection equipment 3 decreases rapidly, the heat ray beam for heating has 
shifted from the inspected tire 7. A control unit 6 stops [ term / such / when detection temperature is low ] exudation of the 
heat ray for heating from temperature-change grant light equipment 21 1 . 

[0121] The heat ray beam which passed the collimator 213 passes the main optical axis218, the shift optical axis 220, and 
the incident-light shaft 22 1 , and they carry out incidence to point P of the internal surface of the inspected tire 7. Near the 
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point P which receives such an incident beam, the temperature rises abruptly. The heat input energy of point P is quickly 
diffused to the periphery. The diffusion has a diffusion on a field, and the diffusion within a field. The temperature of point 
P' near the point P is slightly delayed to the temperature rise of point P, and rises abruptly to it. Before point P receives heat, 
the temperature of point P is already rising [****], and the temperature of point P* is also rising in simultaneous. 
[0122] The radiant heat line emitted from point P' at the time in which a heating beam carries out incidence to point P passes 
along the return optical axis 223, the return main optical axis 224, and the main optical axis 218, and further, the penetrated 
type reflecting mirror 214 is penetrated, and it is condensed with the lens for condensing 226, and they carry out incidence to 
an infrared sensor 225. The electrical signal which an infrared sensor 225 occurs, is amplified by the preamplifier 227, and is 
inputted into a control unit 6 is proportional to the temperature of the instantaneous point P\ 

[0123] If the rotated type reflective mirror 215 is rotating, to a temperature detection system, it will move at a fixed speed in 
the very small field where it is heated continuously and temperature rises abruptly. If the temperature of radiant point P' 
contained to such a very small field to which it moves has the uniform internal surface of the inspected tire 7, it is fixed. The 
internal surface of the actual inspected tire 7 is not a perfect cylinder side but a deformation cylinder side. If two or more 
inspected tires 7 are the same, the temperature pattern on 1 ****** 222 is the same with two or more inspected tires 7. With 
the gestalt of this enforcement to which a laser heating is performed, a temperature rise is carried out abruptly locally. 
[0124] It means carrying out the temperature fall of saying [ carrying out a temperature rise abruptly locally ] abruptly 
locally. Since the field of such a local temperature rise is observed in ordinary state, it is hard to receive an environmental 
influence, and the temperature (it is not an absolute value) of the part field can be measured correctly. If abnormalities are in 
the internal surface of parietal bone of the inspected tire 7, the abrupt change of temperature will happen in a part field. Since 
the absolute value of the width of face of the abrupt change is large, the gestalt of this enforcement enables highly precise 
defective discovery. 

[0125] Drawing 24 has illustrated the temperature change detected by temperature-change detection equipment. This 
temperature change is a temperature change of the internal surface of the inspected tire 7. Drawing 23 shows a setup of the 
system of coordinates of the internal surface of the inspected tire 7. If the coordinate of a circumterencial direction is 
expressed with theta and the angle around the periphery center line of the inspected tire 7 is expressed with phi, aphi (=R) 
shows the coordinate of ****** which is the decussation line of a flat surface and the internal surface of the inspected tire 7 
containing the medial-axis core wire of the inspected tire 7. 

[0 1 26] Drawing 24 shows the temperature distribution of the orientation of R of the position of certain angle theta about the 
internal surtace ot the inspected tire 7. The domain of R is 120 degrees in general about phi. There is one fault fraction in the 
coordinate position of the theta. The fault fraction has appeared as a fraction 251 to which temperature is high abruptly. 
[0127] drawing 25 (a), (b), and (c) ~ a signal processor 5 -- the temperature distribution of the orientation of R -- the 
difference -- how to process is shown Drawing 25 (a) shows the temperature distribution Tthetal of the orientation of R of 
the position whose theta is theta 1 . Drawing 25 (b) shows the temperature distribution Ttheta2 of the orientation of R of the 
position whose theta is theta 2. Drawing 25 (c) shows deltaTthetal . 
deltaTthetal =Ttheta2-Tthetal 
Here, theta 2 is a position coordinate near theta 1 . 

[0128] If there is no fault in the inspected tire 7, it is both the positions of theta 1 and theta 2 situated in a field soon, and 
since temperature distribution are the same, most of deltaTthetal is zero. If there is fault shown in drawing 24 , it will appear 
by position R with the fault as a value whose electrical signal is not zero. The value of theta is updated and a control unit 6 
rotates [ theta / delta] the inspected tire 7. next, the difference of Ttheta3 and Ttheta2 — deltaTtheta2 are calculated Thus, the 
difference is taken about the perimeter of the inspected tire 7, and domain S on the two-dimensional side with fault (R, theta) 
is specified. 

[0 129] drawing 26 (a), (b), and (c) ~ a signal processor 5 - the temperature distribution of the orientation of theta « the 
difference - how to process is shown Drawing 26 (a) shows the temperature distribution TR1 of the orientation of theta of 
the position whose R is Rl . Drawing 20 (p) show's the temperature distribution TR2 of the orientation of theta of the position 
whose R is R2. Drawing 26 (c) shows deltaTRl. deltaTRl=TR2-TRl. -- R2 is a position coordinate near Rl here 
[0130] If there is no tault in the inspected tire 7, it is both the positions of Rl and R2 situated in a field soon, and since 
temperature distribution are the same, most deltaTRsl are zero. If there is fault in the orientation of theta, it will appear by 
position R with the fault as a value whose electrical signal is not zero. The value of R is updated and a control unit 6 rotates 
R / delta ] the rotated type reflective mirror 215. next, the difference of TR3 and TR2 -- deltaTR2 is calculated Thus, the 
difference is taken about all the fields of the orientation of R, and domain S on the two-dimensional side with fault (R, theta) 
is specified. 

[013 1] As shown in drawing 25 ( b), when there is no fault part, a temperature change appears. This temperature change is 
peculiar to the inspected tire 7. by taking the difference by two contiguities, a temperature change peculiar to the inspected 
tire 7 is removable. Furthermore, as shown in drawing 26 (b), a temperature change peculiar also to the orientation of R 
appears. By taking the difference of two contiguities ot the orientation of R, a peculiar temperature change is removable. 
Since the influence by the difference in a skin-temperature distribution peculiar to a tire modality is more mitigable to one 
layer by taking the difference of the orientation of R, and the orientation of theta, the judgment more right one layer may be 
made rather than the decision based on one of the two's difference. 

[0132] Drawing 27 and drawing 28 show two kinds of heating technique based on a difference of heat conduction. As shown 
in drawing ll , there is no heat conduction to which the heat uniformly supplied to the front face from the exterior meets a 
front tace, and only the heat conduction 252 which goes to the pars profunda happens. If there is a void 253 in part, a 
symmetrical heat distribution a heat distribution is indicated to be to drawing 27 (b) will appear. Such heat input technique is 
called heating-field outside technique. As shown in drawing 28 , both ot heat conduction 255 which go to the heat 
conduction 254 and the pars profunda to which the heat locally supplied to the front face from the exterior meets a front face 
happens. If it is divided in part and there is 256, detour heat conduction will appear further and an unsymmetrical heat 
distribution a heat distribution is indicated to be to drawing 28 (b) will appear. Such heat input technique is called heating 
technique within a field. 

[0133] When this invention is heating field outside, it being applied also in heating within a field and getting is shown in 
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drawine 29 - drawing 3 1 . Even if there is no fault part and there is no asymmetry peculiar to a heating front face since 
heating inpu t -point F mo ves in the orientation of an arrow at a low speed as shown in drawing 29 (a), as for measure point P , 
only delta L has shifted in the move orientation from heat input point P, and asymmetry appears in a skin-temperature 
distribution of the orientation of R. These temperature distribution show the asymmetry which shows the highest value in the 
position immediately after transit of hot-spot P. a ru~o* 

[01341 Drawing 30 shows the case where there is a void 253. The amount of the heat distribution measured of heat 
conduc tion increase s more back in the move orientation, and it shows the heat distribution 258 to which temperature 
becomes high rather than the heat distribution 257 in case there is no void. These temperature distribution show the 
asymmetry which shows the highest value in the position immediately after transit of hot-spot P, and it is a peak value 
comparison and the difference of deltaT arises and temperature becomes high at the whole. If there is a crack 256 which is 
shown in drawing 3 1 , heating within a field will be performed and the temperature distribution 259 higher than temperature 
distribution in case there is no crack in the move orientation ahead will appear. It is change to which temperature will 
become high if heating within a field is performed and the temperature change in the position behind hot-spot P has a crack 
just before a hot spot, and if a crack is immediately after a hot spot, it is change to which temperature becomes low. Thus, 
sublation and a crack can be discovered in simultaneous by the same inspection process by detecting continuously the 
temperature change of the fixed position close to the hot spot. 

[Effect of the invention] The tire test stand by this invention can detect the fault of a tire effectively, and can detect it still at 
high speed. Furthermore, the class of fault can be judged. 



[Translation done.] 
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